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Abstract 

A soil ethylene elastomer composition with improved scratch and mai: resistance 
properties is provided wherein the composition comprises a soft ethylene elastom^ 
component and an effective amount of mica and conqiatibalizer to inq)art inqnoved 
scratch and mar resistance properties to the composition while not decreasing the softness 
of the composition. 
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SCRATCH AND MAR RESISTANT SOFT ETHYLENE ELASTOMER 
COMPOUNDS 

Field of the Invenfion 

The invention relates to the field of soft ethylene elastomer compounds and in particular 
to soft ethylene elastomer confounds exhibiting improved scratch and mar resistant 
properties. 

Bad^round to die Inventf on 

The manu&cture of exterior automotive parts has traditionally involved hard eOiylene 
elastom^- compounds, which provide good impact, scratch and mar resistance properties 
to the automobile exterior. These ethylene elastomas conq)rise a majority of 
polypropylene, a lesser amount of a rubb^ tougheno: (EPDM or EPR rubber) and a filler 
such as talc. 

More recently conqpounds have been developed with added softness. These compounds 
called "soft ethylene elastomer compounds" have a polyethylene plastomer as the msyor 
conq)onent of the con5>osition and polypropylene as a minor component Tlie addition of 
a small amount of organic peroxide, optionally with a co-agent, changes the melt 
dieology characteristics of the compound fliereby inqiroving thermal resistance and 
processing characteristics of the compound and providing a soft characteristic to the 
compound 

An example of a soft ethylene elastomer compound is disclosed in Ihtemational Patent 
Application No. WO 98/32795 to Heck et al. published July 30, 1998, which is 
incoiporaied-herein by reference. WO 98/32795 discloses arheology-modified, 
substantially gel-fi:ee ethylene elastomer composition comprising an ethylene alpha- 
olefm (EAQ).polymer or EAO polymer blend and at least one high melting polymer 
.elected feam polypropylene homopolymers and propylene/ethylene (P/E) copolym^s. 
The composition has at least three of the foUowmg four characteristics: a shear fliinning 
index (STJ) of at least 20, a melt strraigth (MS) of at least 1 .5 times that of flie 
composition without ±eology modification, a solidification temperature (ST) of at least 
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lO^C greater than that of the conq)osition without ifaeology modification, and an upper 
service temperature (UST) limit of at least lO^C greater than that of the conq>osition 
wiftout ifaeology modification. 

The EAO polymer or EAO polymer blend of the ethylene elastomer is present in an 
amount of 50-90 % by weight of this componoit, preferably 65-85 % by weight while the 
high melting point polymer is preferably present in an amount of 50-10% by weight, 
more preferably 35-15% by weight. 

WO 98/32795 also discloses a process for preparing a iheology-modified, substantially 
gel-fiee thermoplastic elastom^ composition, ^ch includes treatment with an organic 
peroxide, and manufacture of articles using these compositions. 

For automotive interior and other applications that require scratch and mar resistance, soft 
ethylene elastomer compositions have been deficient due to their soft polymeric nature. 
While attempts have been made to add fillers such as talc, wollastonite, calcium 
carbonate, or other additives such as low molecular weight slip additives, to ethylene 
elastomer compounds to improve scratch and mar resistance, all have provided less than 
optimal results. In particular, significant issues have persisted due to one or more of fiie 
followmg: (a) higher gloss after filler or additive addition, (b) scratch whitening because 
of inadequate adhesion betwe^ the filler and polymer phase, (c) poor thermofonnability 
of sheets made fiom said conqsounds, (d) adverse efTects of filler on compound physical 
or dermal properties. 

As a result there still remams a need to provide a soft ethylene elastomer composition 
widi improved scratch and mar resistance properties. 

Summary of the Inventton 

Accordmg to one aspect of the invention, there is provided a composition comprising a 
soft ethylene elastomer component and an effective amount of mica and compatibalizer 
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to impart ii]:q)ioved scratch and mar resistance properties to the composition while not 
decreasing die softness of die composition. 

Preferred embodiments of the present inv^on also mclude aprocess for preparing die 
conq;>osition and an article of manuficture which has at least one conqioniQit fibricated 
fiom the composition. 

Detailed D^cription of the Invention 

In a pre&red embodiment, the ediylene elastomer conq[K>nent used in die present 
mvention is a dieology-modified ediylene elastomer composition comprising fiom about 
SO to about 90% by weight of elastommc efliylene polymers or EAO polymer blend and 
fiom about 10 to about 50% by weiglit of a higih melting polymer, based on die total 
ediylene elastomer composition. 

Elastomeric ediylene polymers that are suitable for use in the ethylene elastomer 
composition include interpolymers and diene modified interpolymers. Illustrative 
polymers include ethylene/propjdene (EP) copolymers, ethylene/butylene (EB) 
copolymers, ettiylene/octene (EO) copolymers, ethylene/alpha-olefin/diene modified 
(EAODM) interpolymers and ethylene/propylene/diene modified (EPDM) interpolymers. 
More specific examples include ultra low linear density polyediylene (ULDPE) such as 
Attane'^ manufactured by The Dow Chemical Company, homogeneously branched 
linear EAO copolymers such as Tafiner'^*^ manufactured by Mitsui Petrochemicals 
Company Limited and Exact™ manufactured by Exxon Chemical Company, and 
homogeneously branched substantially linear EAO polymers such as the AfBnity™ 
polymers available fiom The Dow Chemical Company and Engage® polymers available 
fiom DuPont Dow Elastomers LX.C. 

Preferred EAO polymer blends mclude homogeneously branched linear and substantially 
linear efhyiene copolymers with a density measured in accordance with ASTM D-792 of 
0.85-0.92 g/cc, espedaliy 0.85- 0.90 g/cc and a melt mdex or h (measured m accordance 
widi ASTM D-1238 (190^C/2,16 kg weight) of 0.01-30 preferably 0.05-10 g^lO min. 
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These substantially linear ettiyleiie copolymeis or inteipolymeis (also known as 
"SLl^s") are especially preferred. 

In addition, the various fimctionalized eth^ene copolymers such as etiiylene vinji achate 
(EVA), which contain from 0.5-50 wt % units d«ived from vinyl acetate are also 
suitable. When using an EVA polymer, those that have an I2 of from 0.01-500, preferably 
O.OS-50 g/10 min are preferred. 

Frefecred SI^s include Engage® polyolefin elastomers and other polymers produced by 
The Dow Chemical Company and DuPont Dow Elastomers L.L.C. 

The hi^ melting polymer useful in the ethylene elastomer component is preferably a 
homq)oIymer of propylene, a copolymer of propylene with an a-olefin such as ethylene, 
1-butene, 1-hexene or 4-methyl-l-pentene. The polymer may also be a blend of a 
homopolym^ and a copolymer, a nucleated homopolymer or a nucleated copolymer. It 
may fiirth^ be a nucleated blend of a homopolymer and a copolymer. The a-olefin is 
preferably ethylrae. The copolymer maybe a random copolymer or a block copolymer or 
a blend of a random copolymer and a block copolymer* The higih melting polymer is 
preferably selected from polypropylene homopolymers and polyethylene copolymers 
witJi a melt flow rate (MFR) of (230*^C and 2. 16 kg weight) of 0.3-60 g/10 min, 
preferably 0.8-40 g/10 min and more preferably 1*35 g/10 min. 

A more detailed description of tiie preferred elastomeric ^yl^e polymer or EAO 
polymer blend and high meltmg polymer is provided in WO 98/32795, which is herein 
mcorporated by ref^arence. 

The ethylene elastomer component is preferably a rheology-modified, substantially gel- 
free composition treated witii a suitable organic peroxide in the manner described in WO 
98/32795. Such suitable organic peroxides used for the purposes of this invention have a 
half-life of at least one hour at 120** C. Illustrative peroxides include: a series of 
vulcanizing and polymerization agents that contain a, a*-bis(t-butyIperoxy> 
diisopropylbenzene and are available from Geo Specialty Chemicals under the trade- 
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mark Vulci^)™, a series of agents tbat contain dicum>1 peroxide are available from Geo 
SpedaltyChOTicals under the trade-maikDi-cupTw, Lup^ox^ peroxides made by 
Atofina, North America, or Trigonox™ organic peroxides made by Moury Chemical 
Company. 

Other suitable paoxides include diqrayi peroxide, 2,5-dimethjd-2,5-di^t-butyl 
peroxy)hexane, di-t- butylperoxide, 2,5-di(t-amyl peroxy)-2,5-dime£hjihexane, 2,5-di-(t- 
butylperoxy)- 2,5-diphenylhexane, bis(alpha-methyIbenz3d)peroxide, benaiyl paoxide, t- 
butyl perbenzoate and bis(t-butylperoxy)-diisopropyIbenzene. 

A more detailed description of fee properties of the rheology-modified ethylene elastomer 
composition is provided in WO 98/32795, which is herein incorporated by reference. 

The peroxide may also be used with a suitable co-agent such as Type I polar co-agents, 
which are have a relatively low molecular weight. An example of this type of co-agent is 
trimethylopropane trimethaciylate (TMPTMA) sold by Sartomer under the name SR-350, 
Type n low polarity co-agent may also be useful such as 1,2-polybutadiene sold by 
Sartomer under the trade-mark Ricon®. The addition of co-agent may improve the 
properties of the rheology-modified ethylene elastomer compound, or reduce the amount 
of peroxide needed to efifect the same level of rheology modification. 

The preferred ratio of peroxide to co-agent used in this invention is in the range of about 
1 : 1 to about 1 :4 peroxide:co-agent, but may vary dq)ending on the particular application, • 

The soft ethylene elastomer component is combined with an effective amount of mica 
and compatibalizer to provide a composition with improved scratch and mar resistant 
properties. 

Preferably, the mica is present in an amount of from about 1 to about 20 % by weight of 
the total composition, preferably between from about 2 to about 15% by weight, more 
preferably from about 3 to about 12% by weight, and furflier more preferably from about 
4 to about! 0% by weight 
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The mica is prefsably a wet ground mica of 32S medL Piefeiably a muscovite mica is 
used or alternatively a phlogophite mica. 

The addition of the mica and compatibalizer into ttie conqjosition of the present invention 
may be by direct addition to the ethylene elastomer component during compound 
manufecture or preferably by addition througih a pre-made mica masteibatch. If a mica 
masteibatch is used, it is preferably comprised of mica, compatibalizer and base resin in 
which the compatibalizer comprises fiom about 1 to about 20% of ttie total masteibatch 
composition, while the mica cx)mprises from about 10 to about 90% of the total 
masterbatch composition. Preferably, the mica mastabatch comprises fiom about 5 to 
about 15% compatibalizer and from about 30 to about 60% mica. 

Hie compatiblizer is prefaably a functionalised polyolefin comprismg maleic anhydride 
grafted Engage® or equivalent metallocene polye&yl^e plastomer, maleic anhydride 
grafted ethylene propylene copolymer, maleic anhydride grafted Xylene propylene 
diene monomer, maleic anhydride grafted Imear low density polyethjdrae, maleic 
anhydride grafted veiy low density polyethylene or maleic anhydride grafted 
polypropylene. The compatibalizer acts as a coupling agent in so fiur as it helps to 
increase the adhesion in die mica to the soft ethylene elastomer component. The 
compatibalizer has a polar portion that bmds to the mica and a non-polar portion is 
compatible wifli the soft ethylene elastomer component to ensure efifective adhesion 
between the mica and the soft e&ylene elastomer component 

fa a preferred conqposition of the present invention, the cQnq)atibalizer comprises fiom 
about 0. 1 to about 7%, preferably &om about 0.25 to about 5% by weight of the total 
composition. 

The base resin in the masteibatch is preferably a carrier lesin such as an Engage® 
polyolefin plastomer, linear low density polyethylene, very low density polyethylene or 
ethylene propylene copolymer. Where the base resm in the masterbatch is a 
functionalised resin such as ethylene vinyl acetate, or a copolymer of ethylene and 
methylacrylic acid or acrylic acid, the fimctionalised resin may bdiave in part as a 
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compatibalizer. The base resin in the masteifoateh is typicafly compatible with the 
elastomeric e^tsyleos polymo: of the composition. 

The masteibatch may also comprise additional additives or specialty additives without 
deviating fix>m the invoition as claimed. 

An example of a mica masteibatch suitable for use in the composition of the present 
invention is that available fiom Ttansmit Technobgies Group LLC under die tradename 
Po^c40PE>100(^. 

It will be apparent to the person skiUed in the art that the compositian of the present 
invention and the mica masterbatch may also comprise additional additives without 
deviating from the invention as claimed. These additives may include EAOs that have not 
been rheology modified, process oUs, plasticizers, specialty additives and pigments. Hie 
specialty additives include frame retardants; antioxidants; surfece tension modifiers; anti- 
block agents; lubricants; antimicrobial agents such as oiganometalUcs, isolhtazolones, 
organosulfiirs and mercaptans; antioxidants such as phenolics, secondary amines, 
phophites and thioesters; antistatic agents such as quaternary ammonium compounds, 
ammes, and ethoxylated, propoxylaled or glycerol compounds; hydrolytic stabilizers; 
hibricants such as fitly acids, fetty alcohols, estere, fitty amides, metallic stearates, 
paiafBnic and miciociystanine waxes, siUcones and orthophosphoric acid esters; mold 
release agents such as fine-particle or powdered soHds, soaps, waxes, silicones, 
polyglycols and complex esters such as trimethylol propane tristearate orpentaeiythritol 
tetrastearate; pigments, dyes and colorants; plastidzeis such as esten of dibasic acids (or 
their anhydiidBs) with monohydric alcohols such as o-pbtfaalafes, adipates and benzoates; 
heat stabilizers such as organotm mercqitides, an octyl ester of tfaio^ycoUc add and a 
barium or cadmium catboxylate; ultraviolet Ught stabilizers such as a hindered amine, an 
0-hydroxy.phenylbenzotriazole, a 2- hydioxy,4-alk»xyBnzoiAenone, a salicylate, a 
cynoacriPBtE. siiickel chelate and a benzyUdene malonate and oxalanilide; and zeolites, 

molecular awes and other known deodorizers.ApreWhinderedphenoHcantioxidLt 
is hganox™ 1076 antioxidanl; available from CSba-Geisf Cwp. 
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Additionally, fillers may also be useful in conjunction with die composition of die present 
invention. Such fillm may inchide carbon black, glass, metal carbonates such as calcium 
carbonate, metal sulfites such as calcium sul&te, talc, clay or graphite fibers. These 
fillers may impart furdier scratch and mar resistance properties to die conopositiorL 

The additional additives, if used, are typically present in an amount of le^ dian about 45 
%, based on the total composition weight The amount is advantageously fiom about 
0.001 to about 20 %, preferably firom about 0.01 to about IS % and more preferably fiom 
about 0.1 to aboutlO%. 

Where mica is added as a masteibatch, bolli die masteibatch and die soft ethylene 
elastomer component may be added to the feed diroat of fhe extruder at the same time. 
Alternatively, the mica masterbatch may be added dkecdy to fhe eictruder during mixing. 
Where mica is added to die soft ethylene elastomer corqionent in powder form, the 
coittpatibalizer must be added to the soft ethylene elastomer component first or at die 
same time as die mica. The mica should oidy be added after or at least at die same time as 
the compatibalizer has abeady been added to the ethylene elastomer component 

Addition to the feed throat, will require that die feed throat be kept at a t^nperature cold 
enough to prevent bridging of components m die feed throat. Subsequent processing of 
the composition occurs by mixing at a temperature of firom about 180 to 220^C, 
preferably firom about 190 to about 210''C. 

It will be appar^t to fiiose skilled in the art that many types of mixing equipment may be 
used to make the composition of the present invention mcluding a ferrous continuous 
nuxer, single screw or twin screw extruder and buss kneader. 

The compositions of die present invention may be formed into articles of manufacture 
such as parts, sheets, or other forms using any one of a number of conventional 
procedures for processing elastomer compositions. The compositions can also be drawn 
into films, multi-layer laminates or extruded sheets, compounded with one or more 
organic or inorganic substances, injection-molded mto articles such as knobs, handles for 
appliances or consumer goods, used for profile-extruded articles, or used for coated 
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febrics or other film and sheet s^piications. The compositiocs may be usefid in the 
manufacture of automobile interior parts, automobile ext^or parts, consumer goods with 
soft touch grips and consumer appliances widi soft touch sui&ces. Other applications 
n:iay also be possible and are within the knowledge of the person skilled in the art 

The compositions of &e present invention have surprising improved scratch and mar 
resistant properties relative to other efliylene elastomer compositions. 

The following example illustrates, but does not limit the present invention. 
Example 

AH compositions used were made on a twin-screw extruder (38:1 UD) at a processmg 
tenq)erature of between 190 and The throughput was about ISO Ibs/hr at a screw 
speed of 350 RPM. The melt was pelletized using an underwater pelletizer with the 
cutting water kq>t cold at about 1 1-14^C. 

Hie compositions were fonned into »ibossed sheets using conventional processing 
means. The embossed sides and "smooth" sides (non-embossed side) of each of the 
sheets were tested for the following properties: 

(a) shore A hardness on sheet stock under constant load (S seconds); 

(b) taber weight loss in milligrams after 3000 cycles, 250 m weight and CS-10 wheel 
on glossy side and on grained side (tiiis is a measure of abrasive resistance); 

(c) % Gloss on smooth side at 20 deg and 60 deg angle; and, 

(d) scratching using 0.25 mm diameter indenter under 50, 100, 200, 300, 400, 500, 
600 and 700 gm weight on smooth and grained sides. 

Of the ^ets tested, the "Control" sample is the unmodified composition — caUed 
Engage® 8957, commercially available &om DuPont Dow Elastomers. This composition 
comprises the following components: 

Engage® 8100 (DDE) 44.72 % by weight 

Engage® 8842 (DDE) 29.81 % by weight 
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Polypropylene homopolymer (12 MFR) 

- Basell PDC 1274 22,97 % by weight 

Vul-Cup® 20P (Geo Specialty Chemicals) 
20% organic peioxi(k/5% silica/75% 

polypropylene 2.5 % by weight 

The composition containmg a mica masterbatch is referred to as ''A". The composition of 
Hie masteibatcli was: 10% fimctionalised resin as a coiq>ling agent (compatibalizer), 
mica, Engage® 8100, processing aid, process stabilizer, heat stabilizer and 1% parafiBn 
oil 

The mica comprised 7 % by weight of the final con4)ositioxL The con^osition of the 
rraiaining sanqiles B, C and D is as set out below. 



Table 1 : Composition of Samples 



Sample 


Base Compound 


Additive 


% wt additive in final 
composition 


Control 


Engage® 8957 


None 




A 


Engage® 8957 


Mica 

Masterbatch 


7%mica 


B 


Engage® 8957 


Nordel®3722P 
(EPDM 
thermoplastic 
rubber) 


20% EPDM 
thermoplastic robber 


C 


Engage® 8957 


Fatty amide 
(emcamide) ' 


0.5 %&tty amide 


D 


Engage® 8957 


silicone 
masteibatch 


2 % silicone 



As shown in Table 2, the mica-containing compound, namely sample A, had the best 
scratch and mar resistance properties. The softness of the mica-containing compound as 
measured by Shore A measurement was not significantly decreased with the addition of 
the mica masteibatch. 
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WE CLAIM: 

1 . A composition coiiq)rising a soft ethylene elastomer compon^t and an effective 
amount of mica and compatibalizer to inq)art improved scratch and mar resistance 
properties to the composition while not decreasmg die softness of the compositicm. 

2. The composition of claim 1, wherein the mica comprises from about 1% to about 
20%, preferably from about 2% to about 15%, more preferably from about 3% to 
about 12% and most preferably from about 4% to about 10% by weight of the total 
composition. 

3. The composition of claim 1 or 2, wherein the compatibalizer comprises from about 
0,1% to about 7%, preferably from about 0.25% to about 5% by weight of the 
composition. 

4. The composition of any one of claims 1 to 3» whmin the ethylene elastom^ 
component is a ifaeology-modified, substantially gel-free thermoplastic elastomer 
composition comprising at least one elastomeric EAO polymer or EAO polymer 
blend and at least one high melting polymer selected from polypropylene 
homopolymm and propylene/ethylene copolymers, Ihe composition havmg at least 
three of four characteristics, flie characteristics being a STI >.20 a MS > 1.5 times 
that of the composition without rheology modification a ST >l(fC greater than that 
of the composition without rheology modification, and an UST limit > 1 O^C greater 
than that of die composition without rheology modification. 

5. The composition of claim 4, wherein the rheology modification is peroxide induced 
using a level of peroxide sufficient to provide the combination of characteristics, die 
peroxide bemg an organic p^oxide selected from a, a*-bis(t-butylperoxy)- 
diisopropylbenzene, dicymyl peroxide, 2,5-dimelhyl-2,S-di-(t-butyl peroxy)hexane, 
di-t- butylperoxide, 2,5-di(t-amyiperoxy)-2,5-dimethylhexane, 2,5-di-(t- 
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butylpeioxy)- 2,S-diphenyIhexaQe» bis(atha-methylbeiizyl)peroxide, bsizoyl 
peroxide, t-butyl perbeozoate and bis(t-butylperoxy)-diisopropyIbeiizene. 

6. The composition of claim S furOier conqiiising at least one suitable co-ag^ with the 
peroxide. 

7. The composition of any one of claims 1 to 6, furfher conq>rising at least one additive 
selected &om the groiq> consisting of EAOs that have not been rheology modified, 
process oils, plasticizers, specialty additives and pigments. 

8. The conq)osition of claim 6, wherein the specialty additives comprise one or more 
additives selected from the group consisting of: frame retardants; antioxidants; surface 
tension modifiers; anti- block agents; lubricants; antimicrobial agents such as 
organometallics, isothtazolones, organosulfiirs and mercaptans; antioxidants such as 
phenolics, secondary amines, phophites and thioesters; antistatic agents such as 
quatemary ammonium compounds, amines, and ethoxylated, propoxylated or glycerol 
compounds; hydrolytic stabilizers; lubricants such as fatty acids, fatty alcohols, esters, 
fatty amides, metallic stearates, parafifmic and microciystalline waxes, silicones and 
orthophosphoric acid esters; mold release agents such as fine-particle or powdered 
solids, soaps, waxes, silicones, polyglycols and complex esters such as trimethylol 
propane fristearate or pentaerythritol tetrastearate; pigments, dyes and colorants; 
plasticizers such as esters of dibasic adds (or llieu: anhydrides) with monohydric 
alcohols such as o-phfhalates, adipates and benzoates; heat stabilizers such as 
organotin mmaptides, an octyl ester of thioglycolic acid and a barium or cadmium 
carboxylaie; ultraviolet light stabilizers such as a hindered amine, an o-hydroxy- 
phenyS>enzotriazole, a 2- hydroxy,4-alkoxyenzophenone, a salicylate, a cynoacrylate, 
a nickel chelate and a benzylidene malonate and oxalanilide; and zeolites, molecular 
sieves other known deodorizers. 

9. A process for preparing the composition of any one of claims 1 to 8, comprising the 
steps of: 



GA 02409580 2002-10-22 
14 



a. preparing a mica masterbatch comprising mica, compadbalizer and base 
resin; 

b. mixing the mica niasterbatch with a soft ethylene elastomer compositional 
a mixing t^erature fiom about 180°C to about 220^C, pref^:ably &om 
about 190**C to about 210*^0; and. 

c. pelletizing the composition at a second tai^erature below the mixing 
temperature. 

10. The process of claim 9 \^erein the conq^atibalizer is a fimctionalised polyolefin. 

1 1 . The process of claim 9 or 1 0 wherein the base resin is an ethylene elastomer. 

12. The process of any one of claims 9 to 1 1 , wherein the conq^atibalizer conq>rises finom 
about 1 to about 20 %, preferably fiom about S to about 15% by weight of the 
masterbatch. 

13. The process of any one of claims 9 to 12, wherein the mica comprises from about 10 
to about 90%, preferably from about 30 to about 60% by weight of the masterbatch. 

14. A process for preparing the conq)osition of any one of claims 1 to 8 comprising the 
steps of: 

a. adding &om about 1 to about 20%, preferably from about 2 to about 15%, 
more preferably from about 3 to about 12% and most preferably from 
about 4 to about 10% mica to a soft ethylene elastomer composition at a 
mixing temperature from about 180°C to about 220*^C, preferably from 
about 190**C to about 210°C; and, 

b. pelletizing the composition at a second temperature below the mixing 
temperature. 

15. The process of claim 14 wherem a conq)atibalizer is added to the ethylene elastomer 
composition in step a before or at the same time as the mica. 
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16. The process of claim 14 wherein the soft ediylene elastomer composition conq>rises a 
compatibalizer. 

17. An article of manufacture having at least one conq)onent thereof fabricated fiom the 
composition of any one of claims 1-8, the article of manufacture is selected fiom the 
groiq) consisting of: automobile interior parts, automobile exterior parts, consumer 
goods wiOi soft touch grips and consumer appliances with soft touch surfaces. 
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